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Summary. The a-adrenergic activity of the myometrium was studied by recording the electromyographic activity (EMG) of the uterus in 4 conscious cyclic ewes during oestrus and in 8 conscious pregnant ewes during the last 6 days of gestation.
In the cyclic ewes, changes in intra-uterine pressure were recorded at the same time as the EMG. Motor responses to perfusions of phenylephrine, a specific a-adrenergic agonist, were studied at three uterine sites. In the ewes in oestrus, uterine activity was stimulated at the three sites by perfusions with phenylephrine (0.6, 2.5, 5 or 10 pg/kg/min). The whole uterine horn was a-adrenergic-responsive. The effect of the drug was dosedependent in that the uterine response increased with the dose and reached a plateau at 5 pg/kg/min.
In the late pregnant ewes, the motor responses to the perfusion of phenylephrine at 10 wg/kg/min were studied at three uterine sites once a day during the last 6 days of gestation. Plasma levels of progesterone and total oestrogens were measured at the same time.
Up to 48 h before parturition, the effect of phenylephrine depended on the uterine site. The drug had no or little effect at the tubal end of the horn. Phenylephrine stimulated uterine activity at the cervical end of the horn in at least 50 % of the ewes. Thus, during this part of gestation, the a-adrenergic sensitivity of the myometrium was greater at the cervical than at the tubal end of the uterine horn. Forty-eight hours before parturition, phenylephrine stimulated uterine activity at all three uterine sites in all the ewes. Thus, a-adrenergic sensitivity developed over the uterine horn beginning 48 h before parturition at the same time that the oestrogen level increased.
Introduction.
Catecholamines modify uterine motility through stimulation of a and Qadrenergic receptors, the uterine a-response being excitatory and the (3-response inhibitory. Both a-and /3-adrenergic receptors are found in the myometrium of cyclic ewes, as demonstrated by radioligand binding techniques (Rexroad, 1981) and in vivo by pharmacological techniques (Prud'homme, 1984) . In pregnant or parturient ewes, only (3-adrenergic receptors have been reported since stress, epinephrine and /3-mimetics inhibit uterine motility (Naaktgeboren and Bontekoe, demonstrated recently by radioligand binding techniques (Crankshaw and Ruzycky, 1984) . However, have suggested that there may be an a-adrenergic link in the preparation of the rat uterus for parturition. In this species, the number of a-adrenergic receptors increases during the last 6 h of gestation, while the ratio of the concentration of epinephrine to that of norepinephrine in the uterus decreases. The consequence is that the myometrium becomes a-adrenergic-sensitive at term (Maltier, Legrand and Corazza, 1984) .
For (Terqui, 1978) , were measured by radioimmunoassay according to Yenikoye (1977) and Palmer and Terqui (1977) , respectively.
2) Recording and measurement. &horbar; Uterine electromyographic activity (EMG) was recorded using bipolar Ni-Cr electrodes implanted permanently in the myometrium according to the technique described by Garcia-Villar et al. (1982) . The electrodes were placed at three sites in the uterine horn : the tubal end, the middle and the cervical end. Potential variations were amplified and recorded on paper by a pen-recorder (Beckman) .
In the ewes in oestrus, intra-uterine pressure was recorded through an openend catheter placed in the uterine lumen at the time of electrode implantation and filled with saline. The frequency of EMG bursts per min was measured for 20 min before, during and after perfusion. Moreover, the EMG was integrated every 20 sec using Latour's integrator circuit (1973) . The response for each dose was determined by the total electrical activity integrated during 20 min of perfusion. The difference between this response and total electrical activity integrated during the preceding 20 min (control activity) was expressed as a percentage of control activity.
In the pregnant ewes, recordings were made on the gravid horn of the uterus. Since the phenylephrine treatment began on a fixed day of gestation (day 138) and lambing occurred 6 to 10 days later, only the data for the last 6 days of gestation for each animal were considered in determining the effect of phenylephrine.
This effect was quantified by calculating the percentage of animals in which the uterus was stimulated by drug administration.
The percentage of variation of the total EMG activity integrated during 20 min of perfusion increased with increasing doses up to 5 pg of phenylephrine/kg/min. The response did not increase above this dose : there was no significant difference between the percentage of variation in the activity calculated with a dose of 5 and that calculated with a dose of 10 pg/kg/min ( fig. 2) .
The effect of perfusion with 10 !g/kg/min on the electrical and mechanical activity of the myometrium is shown in figure 3 (fig. 4) . This response was suppressed by the administration of phentolamine, an a-blocker.
However, phenylephrine did not act in all the ewes up to 48 h before parturition, and in one ewe in which it had an effect, phenylephrine did not always act at the three sites studied ( fig. 5A ). Six days and 5 days before parturition, there was no effect at the tubal end in any ewe ; at the cervical end, there was an effect in 50 % of the ewes. Between these two sites, an effect was observed for an intermediate percentage of cases. At 4 days before lambing, the number of ewes displaying stimulatory effects at the cervical end had increased (6/8) ; however there was no effect at the tubal end. Three days before parturition responses were recorded at the tubal end in 3 out of 8 ewes. One day later, the effect was stimulatory in all the ewes at the three sites studied. During this time, the plasma progesterone level decreased while that of oestrogens increased ( fig. 5B ). There were high correlations between the number of ewes displaying stimulatory effects at the tubal, middle and cervical sites of the horn, respectively, and mean plasma hormone levels between 6 and 2 days before parturition : -0.91, -0.95 and -0.94 for progesterone ; + 0.96, + 0.99 and + 0.95 for oestrogens ; + 0.99, + 0.99 and + 0.94 for the oestrogens/progesterone ratio. Concerning the total time of phenylephrine-induced activity (table 1 ) , we observed a gradient from the tubal to the cervical end and an increase of this time between 6 days and 2 days before parturition. During the last 24 h of gestation, uterine activity fluctuated and increased rapidly. The phenylephrine effect was not clear and did not exceed the fluctuations of spontaneous activity ( fig. 6 ). Activity time during the first 10 min of perfusion was not different from that observed during the preceding 10 min (P > 0.05 ; paired t-test). Therefore, it was not possible to demonstrate that phenylephrine had a stimulatory effect during the last hours of gestation.
Discussion.
This study demonstrates a-adrenergic activity in the myometrium of ewes in oestrus and of those at the end of gestation. In both these physiological states, the uterine electrical activity pattern, with or without the perfusion of physiological saline, corresponded to that previously described by Prud'homme and Bosc (1977) , Toutain et a/. (1983) and Prud'homme and Pel6 (1984) .
Uterine response to perfusion with phenylephrine was not constant during perfusion but reached a peak and then declined to a stable level after 8 to 10 min. The frequency of bursts was then identical to that before perfusion for the lowest dose studied in ewes in oestrus (0.6 pg/kg/min) and before perfusion for the single dose studied in pregnant ewes (10 !g/kg/min). This frequency was higher than normal in the other cases. It can be supposed that the response peak corresponds to a peak of plasma phenylephrine concentration at the onset of perfusion before the drug was distributed into the different body compartments and before a balance was established between its elimination and its administration by perfusion. (Sigger and Summers, 1984 
